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SUMMARY OF THE INVENTION 

W. invendon concerns to - *- »— *** "'™ iC ** ^ S ^ " 

la ye„ in subaaobaily — region. Tne -act reg i*r,«on is achieved by dr. 

P ri„,in g of snpedn^ of ink, one of ibe layer, conlabnns *- «. in . >n. T. 
fay., of n* may b. «M directly , a M of gte or be nnnsfennd as . deco, onro a 
of ^ Tb. *- and dr. .ppHed Uye» of ink ere peered „ . he,, «— wbich 
« dr. ». » » ,0 dre gl., end bind « leas, one layer of inn above or below ft. 
,. y er conrainins dr. S l.aa «>. Tb. u* no. wiibin dra prin. p.d.rn is bond off in dre b«« 
proc*. and/or odre^iee removed in a subse„ue». W< ,«-. » leave «. 
teire d Uver. of ee»nio ink in aubsr.nd.lly -~ regiana.ion widrin dre prin. padem The 
tendon -be- for d,. mm »f.ooare„f one-way vision pane.s end o.b.rprodnc. in wbieb 
ft e snbsundally — ofl.y.r, of ink wid, lens, one connnon boundary on glass 

is ^ed. Ah-**. — - ** - — *"« *" la '""" y " eiSte " d " 

to the other. 

BACKGROUND TO THE INVENTION 

Ceramic pnn.in. on is well known. US 4,32,,,78 (Wbi.cbead), OB 2 ,65 292 (Hill,, WO 
00/460,3 (Hid and Clare,, WO 98/43832 (Pe-aon) end US 5,830,52, (Ross) disclose parb.lly 
prinud .lass pane,s wid, . plumb* of aup«u»pos.d ,a yCTS , variously described « one-way 
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Pmds , — p- - -* ™ d rae,ho,k of p 8 

^ pane*. OB 2 .« 2» — — — ■ <°< — ^ ° [ ' 

— whh an OP.™ — P.-" — — ° f * > — ^ — 

ote * and, W«A a hfcch — - - - - — ta 

in — * — — „. This remova, of — « > — — » * 
_ «D memods, - - ovemU appUcarion or — in «- of the — — I OB 2 

« s 73 (Hm) «oses im p— » — — • °™ *** — * 

regis «,ion and disclo** * — ° f *~ * * W ° 

„*»« (HiU ana M **- a — — " —» ' ^ -* " i,h *~ " 

„ — i, — — • — * ** ^ "* 8 — ^ kye,S ' ^ 
taye, and the removal of unwanted ink hy a seleetive fore.. 

ot .Went, tea, and piaster, in - pi gm en, and «. ate upended. P„, is ». - 

to a desired maximum p^e si*., tvpidiy .. micron Ceramic inh mav contain ot, 
^ as pine oU. Cemmic inhs can »e opa q »= or — . The in* medium is sotnetunes 
referred to as just a medium, a binding medium or a matrix. 
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• ~ evaporates « prints, * - ■* **• « — 

Sofventin . * 

« to the Jit of oeranrio ink* is POtenta* 
, „f ,W. resin and ptastioiser malm in H» »™S 
Re^val of fbas res,n ^ ^ ^ 

.• . eefeereo to as temped, » «» teat m! " mCn, 

— — .t- — — — * 
process, typically as a second stage folio ^ 

«o^ -** » f *— «* — * ^ 

■e j cp M 0430A, comprising a transparent or 

-neutral background" of the sheet. 

Known methods of ceramic decal transfer include: 

, ters lidetransfersandindirectheatreleasetransfer S) and 
(i) indirect transfers, for example svatershde transi 

di rect tt an S fers,forexampledirec t hea t releasetransfers. 
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A transfer process comprises material to be transferred, commonly referred to as a decal 
(abbreviation of decalcomania), being transferred from a transfer carrier, commonly referred to 
as a decal carrier, onto a substrate surface. 

An indirect transfer method is one in which the means of release of the decal from the decal 
carrier and the means of adhering the decal to the substrate are typically combined in a single 
layer on the transfer carrier. The decal is first removed from the carrier and then positioned on 
the substrate by means of a pad, roller, by hand or other intermediate surface or means. 

For example, a ceramic ink waterslide transfer typically comprises a mass produced decal 
carrier, typically a specially prepared paper with a sealant layer and a water-soluble adhesive 
layer. This is optionally printed or otherwise coated with a downcoat, typically a methyl 
methacrylate based lacquer. It is then printed with the desired layers of ceramic ink forming the 
required image and then a covercoat is applied, typically a butyl or methyl methacrylate based 
lacquer. This transfer assembly is typically soaked in water and the decal comprising the 
covercoat, ceramic ink, optional downcoat and some adhering water-soluble adhesive is released 
from the carrier and then applied to the substrate surface to be decorated, typically by hand. 

As another example, an indirect ceramic ink heat release transfer typically comprises a mass- 
produced decal carrier, comprising a paper, a sealant layer, a combined heat-activated release 
and adhesive layer, typically a modified wax incorporating an adhesive or tackifier blend. This 
is optionally printed or otherwise coated with a downcoat, typically a methyl methacrylate 
lacquer. It is then printed with the desired layers of ceramic ink and then a covercoat is applied, 
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substrate to be crated vi. «. to*™*." p.d, rote or by baod. 

A aboo, W« o-edroa U ooe ,o .Hob . — . — * * — » ' — 

mdfll o^o^i 8 r. te eo»droo,oveo,,e»v i „ 8te a^oo,b. 8 obs«.. 

F o, . — — - - — """"^ a "^*r 

gly oo, (PBO, rrarr. *. - — — - ■ — ' " 

loo. . - W » » * - — — ~ 

l ot «. - . — » - " ■ *< * 

roetbacrylate ^ T* — ■ — * " *" ^ ^ ^ 

_ * ,b= — ^ - — — - * — - " ~ 

^ *— * — - — « - - — ■ to * reto * 6 7 

• i n k and any covercoat to be adhered to the substrate and 
enables the decal of adhesive, cerarmc mk and any 

u • „ ^leased and removed from the decal and 
be transferred from the carrier, the earner bemg released and 

substrate. The substrate may optionally be pre-heated- 
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flatware, hollo* glassware and flat glass. 

^^^^^^^^^ 

^ ft* ov„s - «— >. «° " 

,. „ . „om«l sh.a. of flat 61.*. »-«— " " 

and someumes referred ^ components 

, w of ud to a temperature of typically 570 C, wmcia 

— *"* 1 M ^ _ „ irit ^ „ gime , optrot*. 

,^t»..^ ftegteshe ^ erooprtacipa , s ^ 

c„!dair,«=n=toB- H»se»»ses<> , ktiril „ e „f tha cote causes a 
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• • i ^re The physical strength properties of 

===== 

^ . g ,asa tempering o< — - * — ' - 

covercoat, downcoat and ceramic ink medium are burnt off in the furnace 
of the resultant panel. 

, de»un«ai«ue«tamicinkwin,a,el»tiv.lylo»P»P<"<i»o t *» ss 
Itisk now»m tt .e»..opnntade S , 8 n»s,n 8 

fa, „ intend me perceived » >"» «* " ° V "*° 

fa,, to mtena.ty IB P ^ igmems 

w e re „,cer,micm k «im^fa,,some,i„-^^ te ' 

„ , 1 W 3 SOS ,62 (Bianco) . method of prodncin, - «*- ceramtc dec! 

below. US 3,«9S,3 (. ^ ^ . 

„« prinnng a destgn layer, ft- * 165 (B ,»nco, and 

* a a oWs flux on the wet design layer. US 3,1 JA"> v 
pr otective coating of pre-fused glass 

„« 5 665 472 (Tanalca) disclose improvements to this process. Blanco 

US5.665.4720 , ver ofthe desired pattern for one pigment in a clear 

^^ographicdecalmetbodofprintnrgalayerofthedesrr 

* entire sheet in a lithographic process, cleaning in 
varnish and then dusting the pigment of the enUre 

u If more than one colour is required, the 

shee t and leaving the pigment only where the varnish is. mor 
pro cess must be repeated and dried between each stage. 
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THE INVENTION 

• «■„ there is a method of making a glass panel that is partially 

— ---- 



in 



0) 



(ii) 



wt of alass wherein one of said layers comprises a 
apP lyin g a P lnralityoflayerstoa S heetof g lass (W h 

• nB elaSS frit in the form of said print pattern, and another of 
ceramic ink comprising glass rrrt in 

layers does not comprise glass frit, 

v, h et of .lass and said plurality of layers to a heat treatment process 
subjecting said sheet of glass ana v 

. - A , sfritmeltsandfraseswithsaidsheetofglassandbindssaidanotherof 
wherein said glass frit mens anu 
said layers within said print pattern, and 
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(iii) 

va] 

finishing process 



, frit are typically otherwise similar to ceramie ink, 
r a i»ver or layers without glass fnt are typicany 
The apphed layer lay ^ ^ plastiaser 

» ^:„/iiria medium or matrix, iypwa* j 

-rrrr"«r: 

:rr;r-- 

fromacarrier, typically by means of heat and pressure. 

• • tb e E lassmttypi^yba Sa Hghproportionofglass & it J asthe 
Tbeceramicinklayercontatmngtheglassfrtttyp 

, to mi2ra te in the heat treatment process into at least 
glass frit is required to migrate in m 

, , , finins the print pattern may be applied by printing the glass 
ftit-baded ceramic ink layer definmg the pn 

or by indirect decal or by direct decal, either: 

1 fare referred to herein as a "down print pattern", or 
m onto the exposed top surface of the other 
pattern", or 
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^ — «*- — - * — • to - p " a gUss M 7 

, „ . of d. by direct screen P-in**, .0 b. followed >» *« 
paw." could befiratnpplied to .sheer of 8ta» ^ 

■ * form of . decl. Ata-M* . 0» «• °™ P™» ^ °" 
^tw laver or layers in the form ot a aecai. 

Ccd by dec.,, followed by the o te ,.y,or b, by direo* ^ fc - 
panel or by means of a separate deed. 

• w treatment in which the printed 
0 f 570°C in order to slowly burn off the 

^ u - «— - • — ° • „ Me „ 

«si„ »d p,«cis„ mabix, in o*r to tniratni.e to potent... * P- bote 

.tamJftbg. Ceramic iric typMly contpnsos 
<■ A. ink and other potential defects caused by rapid bring. 

U sob-^y W. off', -eras ins, th. pi^nn, in dust forra on die ara. . 

• • , • without anv resultant optical distortion. The 
^ class surface remaining plane without any res, 

;~. 

rrzzz?::—-- 

a v»p tmiehened, this would typicauy 
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— ■■ 

queiichiiie process. 

r -^ont into a molten frit layer, 
the settlement of pigment into 



^ gravity, 

i v»v surface tension), 

„ m ov— ° ,tn,,a fc „ 

( } • • » heat treatment furnace, 

^^^Pi.— g — „ si „ maB * from an„PP« 
• ^««ced bv the burning oil oi mc 

« ——«—*— *— 

^ «f«rtial vacuum causeo oy "* 
, vacuum or partial v 

. a vacuum/exhaustion capability, 
bothtHeheattreatmentandvacuum/ both the heat treatment and pressure 

aDD lied in an autoclave W hich provides both the h 
(vi) pressure applied m <u 

capability, or 

(vii) centrifugal force. 
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• 0 f each layer of ink is very important to the 
It h too wn that the thorough drymg or cunng ^ ^ ^ 

f ^ducts with superimposed layers 01 
successful products of products w ^ ^ ^ 

m^Vi the migration 01 pig"^ 



another. 



applied. *. • ~-P m u folwd by „ >pptoto - 

rr „f rP ci n matrix in tne uppci j 
causedbythehurnmgoffofresmm fll effec t of the pigment settling tnto 

.^—i 

• , M „ OT - »d to tog «f •* P"» >~* *" 
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a ^nels" "Part processed panels" may 
■ • A fnr a ranee of different products, by °" e 

— -p—- — *^ nsed socb . ^ — — • 

-* ^ ^ , ] (for Hack -or white "OP^ ^" - «— 

— - • — ™ sfa . ~° - - — - 

P— — *- " - „ * This P*» P— " " 

^ One has <he P*» P*"" *« — accal cmi „h,a . 

j ^^r^a The second type 01 pic y 

" ■ ~ " 81,55 " hte r^ each wiraora «. « - * ^ " 
black layer overprinted with one ox two white bry^ black, white and design layered 

^ a Mesa hrk to forra a P*^ de» 8 n end tea ^ 

„ 6 ,«,bi»ds .he oraerl.yera.orae grass p».h 

t edfrornsohdatatetogaeeonss^einoneoftwowaya. With 

— temperature, - ^ ^ _ ^ ^ „ rfore 

e»<i Different resins can advantageous, y 
being vapounsed. Diflerent Jayer w be 

, 1W raised temperature regime, for resin n vv 
Really to allow, in a gradually ra.sed 
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• .^ethe.sin^elayerbelowit. * progressive or secmentia! 
W off or vapounsed before the ^ ^ 

^ofresin^^i.ers—es — ^ 

• ^ is - W" and the matrix is "burnt off or vapounsed, the ink 
When eonventional ceramic ink is ^ 

■„ . d to "slump" or reduee in thickness, as the pigment moves wi 
layer will tend to slump o -„ mMlt left by the resin matrix. 

nf the voids between the pigment lett oy 
which taxes up at least some of the rf 

• ink with the frit omitted, the resun<u 
However, with eeramic ink or ceramic type ink wi ^ ^ 

• v d ite residual thickness following firing will mainly depend upon 
the ink and its residua! w solid particles have a so- 

r::- rmt 

, cnn , though successive sieves with diiterem P 

^ trnpTOA LA-920 manufactured by 

^^rt*— — ^^ing curve of solid materials such that finer 

. „ . fme fi„s * 

atP .. In ceramic ink finer pigment particles win 
. ■ ■ caevolvou.ofmononMu^.ofiW.hcp.go.on.-dfoscsh 

. glass ^ .o * V graacd . ^ _ FK 

other particulate materials technologies for 
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Wed .her. will b. a hi g h« p»portion of tawto. » 

r-**-" —-«—■«- cmbeselecKdU5tag pa pe, 

— rf rir;r::r-- 

, ♦ re nr molten glass frit migrating from one layer 
r e Sm bemgbumtoff,ormolteng 

otherwise cause undesirable nnxmg of colours mo 

. carried by molten resin or other mechanism into a layer ot g P gr 
ground pigment can be carried by moi 

frit of larger particle size than the pigment. 

r.-^rrm 

— — — r:i . 

of non-fnt mk is pre. tv><» matrix in the covenng 

• ^covering layer than in the print pattern layer. The matrix m 
temperatures in the covenng ^ ^ ^ 

• ~A ^Pfnre the matrix m the pnnt pattern i+y , 
layer is thus vapo^sed before them 

• ^ Thk migration is typically assisxeo uy ^ 
upper layer before itself being vapounsed. This migr 
vacuum caused by vapourisation ofthe matrix in the upper layer. 

Tbemigrationoffnt ^ loaded matrix into the voids of one or more 

ag ent into the ink matrix, to force the molten, frit-loaded 



15 



PCT/GB2003/004216 

WO 2004/030935 



• h - h the matrix has a lower melting and vapourising temperature or has 
other layers in which the matrix n 

otherwise first been "burnt off. 

«f hoth elements and frit and the resin 

a ■ , .«™ laver to (he other iay« or layers. 
paMooJar, *. roo^bo.ioo of ft* from rbc P™« P— *- 

„ aer.ro* * - W ^ ^ ^ fc ^ of my 

^ Oris -* ,0 pr-e a «*— ^ 

mile there maybe advantages »>h. atngeoloure 
p^.aed cote* W»> ^ to be 

. . i a a fnr example to contain additional tuamuui 

• lh - p 

a ,a„ M for bone colour intensity and colour control. In the 

— - — '- fcd - fc ^ » d b „s of, simple vision 

. ,p„.no» *. between colon,, fo, ^ ^ > 

_ panel eomp^ - ^„ tck ^, 

■ seen from the side being viewed. An intermedia 

can sometimes be seen irom u 

u • t^nofoigment from one layer to the other, 
minimise any such migration of pigmen 
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■ he combined with prior art methods, for example the printing 

z~z~sj. 

^ o oq-7 mun to form a vision control panel, roi v 
rR - u8 096 (Hill) and GB 2 165 292 (Hill), to 

u t of fl lass or decal carrier, followed by a pnnt 

firct he nrinted and cured onto a sheet of glass or ae 
design can fust be printed ^ ^ 

f frit loaded white ceramic ink, which when still wet may 
pattern of fnt-loaded w ^ ^ . g 

• m for example black iron oxide, and then cured. When glas 
pxgment, for exampl a d,e black pigment to the glass sheet, to 

fire d, nit in the white ink layer binds the design and the P g* 

form a vision control panel. 

, i ft* the Particle size distribution of the constituent materials is 
To assist the migration of glass fat, the particle 

le alass hit ground to less than 3 micron maximum S1 ze can migrate 
important, for example, glass flit grow 

gap graded pigment layer of say 8-10 micron particle size. 

nanels typically having a print pattern of dots or lines, the 
a = well as one-way vision control panels, rypwcu y 

sig „ "no exit" in red indicia on a glass door, to be pnnted w, 

f „ fl ch laver being in substantially exact alignment, by 
each red letter character, the perimeter of each layer being 

u • frit loaded and the other layer being frit-free., 
either the red or white layer being fnt-loaded 

u * d mav also be used to register single layers of different colours 
A s another example, the method may also oe 

, a decorative architectural glass partition panel may compnse alternate 
laterally. For example, a decorative 
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4 and „ *- Co— - - — ' -** ■* ft ° m " " 

regrsmmon. 1Vp.cdU.* bcme e».helin.sindifi-e re n<par<sof. 
pHn** screens, «- - - — — * _ ^ „ ^ 

„ of al , *. lines in . eirher »d« or over *« 0»» 

colour, overlapping the clear glass 6» lines, «* q 

:;:i, ff eren,^c-»-----' S ^— 

of ^ — of dds — » — PmdS ^ 

<**"*™ ° f d ' ff . m , ion ustag » indirect applied 

.prosed layers of in* »*> — "» — ~ 



SU] 

decal. 



„ A . 241 „ diogr.mnr.dc —ions *roo* a dec, — o, gleas p- 

,■ mmatic elevations of a glass panel, with superimposed layers of 
Figs. 25A and 25B are diagrammatic elevau 

ceramic ink in a dot pattern. 
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F i gs 26A-F are • — *-* ' ^ ^ 

* prin** . sign - 00,0^ - ~ - — , — - • — 
Fig. 26G is an elevational view of such a sign. 

thraaeh a glass panel illustrating sequential stages 
Figs. 27A-E are diagrammatic cross-sections through g 

, a «ol. uver areas of ink that are registered laterally. Fig. 27F is 
of printing differently coloured, single layer areas 

a plan of such a panel. 

„ . uanel 10 typically of normal, annealed glass. In Fig. IB coloured down 

Fig 1A illustrates glass panel iu, typi^uj 

„. inleavinaunprfated portions 15 in between the 
prin. pattern layer 14 i» applied to glass p.nellO leevmg nnp 

pHn.ed - Of prin, P— .3- ^ « *** — - ' 

— «. - . - » — — — " 7; p,to : : 

w «y , pattern o f do*, lines « - geometric abape in a regolnr - *- * 

* . ,0, W ioa,,y - * — - — - « — - " " d 

i t ftW r 20 is typically white or other light 
^-printeri. lo . sbnple vision conwl peoel, layer 20 ts W 

fcfi ,> D ,ri»pri M ^pa» dte W^--'~^ W ' Ca,,,b: ' . 

^p^.^-^"-— "~-'*- ,, "' ,,, *" ,d, ~" 

n ■ tVlp areas 1 5 outside the print pattern. 
„„* ,o be bom. offleaviog pigment do,, (no. shown) in the areas 15 

toHg „ — elsooaosas rite g ,, ss « <o mei. fnse.o Bte pano,,0. 

Sonte dte „ol.en » migrate, *» *« ,0 penning its composition ,o becpme layer .20, 
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, m . 1avpr 1 14 if necessary, the 
Art bv the reduction in glass frit to become layer 1 
layer 14 also being amended by the reau 

, pmoved bv vacu um suction, air jet or water jet. 
unwanted pigment dust can be removed by vacu 

^-„r. nf laver 20 amended to 120 to 
, «t in laver 14 to bind all or a proportion of layer zu 

114 comprises black ceramic ^ 

pattern compnses ar g 

panel of uniform appearance from either 

. vdoteU4 enable good through vision through the panel from the srde fa 

side. Theblack dots U4enab v u tend i ne to obscure vision through the 

unprinted areas 15. 

„*- ,e * — < - — * F * ^ „ Hg . JD , te 

* « tvnicallv being ceramic ink including gw 
f 0I m of top print pattern 13, typically 

, i nf Fis 2C has been subjected to a heat treatment 
printed panel of Fig- n with i ass 

, .otomeltandpartoftheglassfrittomigratethroughfirstlayerHan 

layer 20 to melt an p nem ! 3 are burnt off in the heat treatment 

» of first layer 14 not within prmt pattern 13 are du 

panel 10. Portions of first Jay fey 

a/or removed by a subsequent finishing process. In Fig. 2B. lay 
^ I l laye 1» and layer 14 amended by added frit to form layer 114 are 
reduced frit to form layer izu <u 



20 



WO 2004/030935 



PCT/GB2003/004216 



unprinted portions 1 5 . 

coated with first layer 14 in Fig- 5B, intermediate print pattern layer 100 is appbed in 
Lay „ ,00 typican, — water clear ceranric in, * -en print. - form P- 

■ „ em layer 100 can be of any coionr, for example » Ota 
pauem 13. However, pnn. pattern layer 100 

i— -..----~~~ M -*~:7;;t^ 

^y comprises ~ *"* * 

l i ,, (Hi in layer 100 to melt and migrate throogh layer 14 and fnse 
neatment regime coses the glass frit m layer 

• a* » n A V»lack dots from the other side, 
from each side, fo, example white dots fiom on. s.de and black 

„- , A n too 14 typically being black and layer 20 typioally being 
Fios 4A-C are similar to F.gs. 2A-C, layer 14 rypie y 

v A ,„ ,he nanel design layer 25 typically be.ng a 
^ Beaign layer 25 is selectively apphad panel, gn 

„ pig, 4 D ondergohng a hea, tte.boen, regmte m ^ -he » * - — - 
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-zzzzz 

-rrr.-: 

m „dsd ravers « . ^ ^ according . CB a .« - * 

----- ^n,^ — — «- 

the other side of the panel. Typically y ^ 

• «*m 13 of dots, lines or other regular geometnc elem 
form of an opaque print pattern 13 ot dot 

elements, for example a stochastic print pattern. 

, , t of Fig 4A-F, except that design layer 27 is first 
u a «f Pio 5A-E is similar to that of Fig- wr > 
The method of F* 5A ^ ^ pmted 

„„«ai 10 as illustrated m Fig. 5B, layer a yy 
printed against glass panel 10 ^ 

• v m Fia 5C layer 20 forms print pattern 13 and is typi y 
friUess ceramic ink. In big- » typically black fritless 

v^thfrit This is overlain by layer 14 m Fig. 5D,typic 
printed ceramic ink wtth frit. Tm ^ ^ ^ . f 

, V , 55E and 5F illustrate similar processes to Figs. 4fc 
ceramic ink. Figs. vision 1S 

— - ™ is - - m - d : t^n - - >» - - 

oto nred from ft. black side, where* desrgn 121 



other side. 



. , to Are previous method except that irr Fig. 6D layer 100 

foms p„„, pattern 13, W»» - — * - 
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In the method of Figs. 7A-K, the glass panel 10 of Fig. 7 A is first provided in Fig. 7B with layer 
100 in the form of print pattern 13, typically screen printed water clear ceramic ink that binds all 
subsequent layers of firitless ceramic ink. This arrangement has the benefit that glass panels can 
be printed in volume with a print pattern of clear ceramic ink 100 and converted subsequently 
into any arrangement of layers and designs facing to one or both sides, thus Figs. 7C-F illustrate 
a sequence of layers to produce a panel which following heat treatment and any subsequent 
finishing process appears similar to panels of Figs. IE and 2E. Alternatively, Figs. 7G-K 
illustrate a sequence of printing and treatment to provide amended design layer 127 visible 
through glass panel 10 and uniform layer 16, typically black, providing good vision through the 
completed panel from the other side, similar to Figs. 5F and 6G. This method has the added 
benefit of enabling the clear "down print pattern" in Fig. 7B to be pre-fired, removing the resin 
and plasticiser matrix in this layer, before the application of the subsequent layers and further 
firing in which the glass frit 100 within print pattern 13 migrates to the other layers and/or the 
pigment in the other layers settles into the glass fiit within print pattern 13, binding the other 
layers to panel 10. As a variant of this method, the "down print pattern" 100 is applied by 
ceramic decal. Panels of Fig. 7B can be regarded as "part processed panels" capable of being 
subsequently imaged in different ways, for example according to Figs. 7C-F or Figs. 7G-K. 

The sequence of Figs; 8A-F follows similar stages to previous methods except that design layer 
27 and design layer 25, both of fritless ceramic ink, are bound by ceramic ink layer 20 in the 
form of print pattern 13. In Fig. 8F, amended design layer 125 is visible from one side of the 
panel and not visible from the other side of the panel, whereas amended design layer 127 is 
visible from the other side of the panel and not from the first side. 
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A furnace heat treatment may be applied at any stage in any of the methods after the application 
of the frit-loaded print pattern. The heat treatment to fuse the desired print pattern typically 
involves heating the panel up to approximately 570°C. Following removal from the furnace, the 
panel is typically passed below a vacuum knife or subjected to high pressure water jetting, to 
remove the unwanted pigment particles from areas 15. 

The method may be used to make panels according to EP 088 0439A (Hill) comprising a glass 
panel imaged with a translucent print pattern, typically white, having a design visible from one 
side of the panel which may be illuminated from the other side of the panel. 

A cross-section through any of the glass panels made by the method comprises alternate printed 
portions and unprinted portions. 

The method has great advantage over the prior art method of first printing a stencil or mask in 
the form of the area or areas to be transparent and subsequently removing the stencil or mask 
and cured ink above it, in that the removal of residual unwanted pigment remaining in the 
transparent area or areas is relatively easily accomplished, typically by a vacuum airjet process, 
fe^^thi, This retrieved pigment can be recycled, another advantage of the method. 
The prior art stencil method has only enabled the production of panels with a plurality of 
discrete printed areas, such as a pattern of dots or lines, because of the difficulty of removing 
cured ink in patterns having a plurality of transparent areas, as such removal is not progressive 
but requires initiation for each discrete area, whereas the present method only requires the 
removal of loose pigment particles. 
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